The initial aims of this project have not been modified.
3) The technical developments outlined in item #2 permitted determination of Os isotopic composition and concentration in the Ganges, Brahmaputra and Indus . The results have direct application to the erosion of the Himalayas and the supply of Os to the oceans and to the transport of Os into the Columbia River Estuary ).
4)
A major effort was directed toward the transport of the U, Th series nuclides in the Kalix River watershed through organic rich mires in Sweden and into the estuary. Studies of the transport of these nuclides on detrital particles, Fe oxyhydroxide flow, colloids and in solution have been completed. The results are published in Andersson et al. (1998) and in manuscripts in preparation for publication (Porcelli et al., 1999 and Andersson et al., 1999) . 5) A serious effort was directed at developing a model of transport of the U, Th series nuclides in aquifers. This theoretical treatment covers both weathering, nuclear recoil and chemical exchange with a substrata in the aquifer, and the basic hydrologic properties of an aquifer. This model appears to give a reasonable description of 234U and Portions of this document may be illegible in electronic image products. Images are produced from the best available original document.
several other nuclides but cannot explain the high Rn emanation commonly observed. A summary report of these results has been submitted for publication by Tricca et al(1999) . 6) A detailed study of 23sU-23%' h dating of a speleothen (the Soreq cave) in Israel was carried out collaboratively. The results established a precise chronology for the detailed 6"O and 6'3C stratigraphy covering the last 80,000 years. These results demonstrated a clear relationship with climate change, rainfall and transport of weathering products from soils. These results have been published (Kaufman et al., 1998) and are widely cited and demonstrate a means of studying climate change on the continents.
7)
The Os-Re fractionation between silicate and sulfide melts were determined in M O M basalts and glasses and the isotopic composition of Os measured in the small sulfide samples with high concentrations. This approach permits determination of 1070s/'080s in basalts without the effects of sea water contamination. The correlation of basalt alteration uses boron isotopes as a monitor of sea water exchange and alteration (Roy-Barman et. al. 1998 ). 
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